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(57) ABSTRACT

The present application relates to the technical field of
electronics and provides a linear vibrating motor comprising
a motor housing, a stator, a vibrator and an elastic support
member for suspending the vibrator in the motor housing
and for supporting the vibrator and providing an elastic
restoring force; the motor housing comprises a first lateral
housing and a second lateral housing; the first lateral hous-
ing comprises a first lateral plate, as well as a second lateral
plate and a third lateral plate that are disposed at two ends
of the first lateral plate respectively; the second lateral
housing comprises a fourth lateral plate, as well as a fifth
lateral plate and a sixth lateral plate that are disposed at two
ends of the fourth lateral plate respectively; and the first
lateral housing and the second lateral housing are fastened to
form a closed space that accommodates the stator.

8 Claims, 2 Drawing Sheets
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1
LINEAR VIBRATING MOTOR

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International
Application No. PCT/CN2016/084292, filed on Jun. 1,
2016, which claims priority to Chinese Patent Application
No. 201610140461.8, filed on Mar. 11, 2016, both of which
are hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

The present application belongs to the technical field of
electronics, and in particular relates to a linear vibrating
motor.

BACKGROUND OF THE INVENTION

With rapid development of portable consumer electronics
at present, more and more consumers favor the electronics
that are thinner and have better tactile experience. A linear
vibrating motor is generally used as an actuator for the
tactile experience and may play a system vibration feedback
role. The development direction of thinning of the electron-
ics determines that an elastic support member has to be
improved by flattening.

Most linear vibrating motors mainly comprise a motor
housing, a vibrator and a stator. The vibrator comprises the
elastic support member. The linear vibrating motor realize
overall vibration mainly through the elastic support member
which is commonly in the format of a spring or an elastic
sheet. The elastic support member in the format of the spring
or the elastic sheet is mainly designed based on the internal
space of the linear vibrating motor. The motor housing that
is generally of a stretching structure is relatively more
complicated in forming process and relatively higher in
processing difficulty and cost.

SUMMARY OF THE INVENTION

An objective of the present application is to provide a
linear vibrating motor to solve the problems in the prior art
that a motor housing which generally adopts a stretching
structure is relatively more complicated in forming process
and relatively higher in processing difficulty and cost.

The present application is realized as follows. The linear
vibrating motor comprises a motor housing, a stator, a
vibrator and an elastic support member through which the
vibrator is suspended in the motor housing. The elastic
support member is configured to support the vibrator and to
provide an elastic restoring force. The motor housing com-
prises a first lateral housing and a second lateral housing.
The first lateral housing comprises a first lateral plate, as
well as a second lateral plate and a third lateral plate that are
disposed at two ends of the first lateral plate respectively.
The second lateral housing comprises a fourth lateral plate,
as well as a fifth lateral plate and a sixth lateral plate that are
disposed at two ends of the fourth lateral plate respectively.
The first lateral housing and the second lateral housing are
fastened to form a closed space that accommodates the
stator, the vibrator and the elastic support member.

As an improved solution, the first lateral plate and the
fourth lateral plate are parallel to each other and are in
parallel with a vibrating direction of the vibrator.
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As an improved solution, the second lateral plate and the
third lateral plate are parallel to each other. The fifth lateral
plate and the sixth lateral plate are parallel to each other.

As an improved solution, the first lateral plate is docked
with and perpendicular to the fifth lateral plate and the sixth
lateral plate. The second lateral plate is docked with and
perpendicular to the fourth lateral plate, the fifth lateral plate
and the sixth lateral plate. The third lateral plate is docked
with and perpendicular to the fourth lateral plate, the fifth
lateral plate and the sixth lateral plate.

As an improved solution, a bonding pad is disposed on the
second lateral housing.

As an improved solution, the stator comprises a coil and
a circuit board that are connected to each other. The circuit
board is secured to the motor housing.

As an improved solution, the circuit board is of a
U-shaped structure of which a bottom lateral plate is fixedly
connected to the fourth lateral plate and two parallel lateral
plates are in parallel with the fifth lateral plate and the
second lateral plate.

As an improved solution, the two elastic support members
are located at two ends of the vibrator along the vibration
direction of the vibrator respectively.

As an improved solution, the vibrator comprises a mass
block and a magnet. A mounting hole configured to mount
the magnet is provided in the mass block.

As an improved solution, a limiting block is further
disposed in the motor housing.

The linear vibrating motor comprises the motor housing,
the stator, the vibrator and the elastic support member
through which the vibrator is suspended in the motor hous-
ing. The elastic support member is configured to support the
vibrator and to provide the elastic restoring force. The motor
housing comprises the first lateral housing and the second
lateral housing. The first lateral housing comprises the first
lateral plate, as well as the second lateral plate and the third
lateral plate that are disposed at two ends of the first lateral
plate respectively. The second lateral housing comprises the
fourth lateral plate, as well as the fifth lateral plate and the
sixth lateral plate that are disposed at two ends of the fourth
lateral plate respectively. The first lateral housing and the
second lateral housing are fastened to form the closed space
that accommodates the stator, the vibrator and the elastic
support member. Thus, vibration feedback of a touch opera-
tion by a user may be realized. Disposing of the first lateral
housing and the second lateral housing makes the motor
housing simple in forming process, relatively lower in
processing difficulty and effectively reduced in cost.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic exploded view of a linear vibrating
motor provided by the present application;

FIG. 2 is a schematic structural view of a first lateral
housing provided by the present application;

FIG. 3 is a schematic structural view of a second lateral
housing provided by the present application;

FIG. 4 is a schematic structural view of a circuit board
provided by the present application.

1—clastic support member; 2—first lateral housing;
3—second lateral housing; 4—first lateral plate; 5—second
lateral plate; 6—third lateral plate; 7—fourth lateral plate;
8—fifth lateral plate; 9—sixth lateral plate; 10—coil;
11—~circuit board; 12—bottom lateral plate; 13—parallel
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lateral plate; 14—mass block; 15—magnet; 16—washer
plate; 17—limiting block; 18—stopper.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

In order to make the objectives, technical solutions, and
advantages of the present application clearer, the followings
further describe the present application in detail with refer-
ence to the accompanying drawings and the embodiments. It
should be understood that the specific embodiments
described herein are merely used to explain but not to limit
the present application.

FIG. 1 is an exploded view of a linear vibrating motor
provided by the present application and only shows portions
related to the present application to facilitate explanation.

With reference to FIG. 2 and FIG. 3, the linear vibrating
motor comprises a motor housing, a stator, a vibrator and
elastic support members 1 through which the vibrator is
suspended in the motor housing. Two elastic support mem-
bers 1 are configured to support the vibrator and to provide
elastic restoring forces and are located at two ends of a
vibrating direction of the vibrator respectively.

The motor housing comprises a first lateral housing 2 and
a second lateral housing 3. The first lateral housing 2
comprises a first lateral plate 4, as well as a second lateral
plate 5 and a third lateral plate 6 that are disposed at two
ends of the first lateral plate 4 respectively. The second
lateral housing 3 comprises a fourth lateral plate 7, as well
as a fifth lateral plate 8 and a sixth lateral plate 9 that are
disposed at two ends of the fourth lateral plate 7 respec-
tively.

The first lateral housing 2 and the second lateral housing
3 are fastened to form a closed space that accommodates the
stator, the vibrator and the elastic support members 1.

The first lateral housing 2 and the second lateral housing
3 may adopt the structures as shown in FIG. 2 and FIG. 3,
namely C-shaped structures as follows.

The first lateral plate 4 and the fourth lateral plate 7 are
parallel to each other and are in parallel with the vibrating
direction of the vibrator. As shown in FIG. 1, the first lateral
plate 4 is an upper plate of the motor housing. The fourth
lateral plate 7 is a lower plate of the motor housing. The two
side plates are opposite and parallel to each other.

The second lateral plate 5 and the third lateral plate 6 are
parallel to each other, and as shown in FIG. 1, are two lateral
plates, perpendicular to the vibrating direction of the vibra-
tor, of the motor housing.

The fifth lateral plate 8 and the sixth lateral plate 9 are
parallel to each other, and as shown in FIG. 1, are two lateral
plates, parallel to the vibrating direction of the vibrator, of
the motor housing.

In the present application, as shown in FIG. 2 and FIG. 3,
the first lateral plate 4 is docked with and perpendicular to
the fifth lateral plate 8 and the sixth lateral plate 9.

The second lateral plate 5 is docked with and perpendicu-
lar to the fourth lateral plate 7, the fifth lateral plate 8 and the
sixth lateral plate 9.

The third lateral plate 6 is docked with and perpendicular
to the fourth lateral plate 7, the fifth lateral plate 8 and the
sixth lateral plate 9.

A closed structure of the motor housing is formed through
the above-mentioned perpendicular docking and configured
to accommodate structures such as the vibrator, the stator
and the elastic support members 1.
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As shown in FIG. 1 and FIG. 3, a bonding pad is disposed
on the second lateral housing, such that a protecting adhe-
sive takes up a smaller space. Accordingly, the space may be
effectively saved.

In the present application, as shown in FIG. 1, the stator
and the vibrator may be disposed in a conventional manner
as follows.

The stator comprises a coil 10 and a circuit board 11 that
are mutually connected. The circuit board 11 is secured to
the motor housing. The number of the coils 10 may be set in
accordance with vibrating requirements of the linear vibrat-
ing motor. There are two coils 10 in FIG. 1.

As shown in FIG. 4, the circuit board 11 is of a U-shaped
structure of which a bottom lateral plate 12 is fixedly
connected with the fourth lateral plate 7 and two parallel
lateral plates 13 are parallel to the fitth lateral plate 8 and the
second lateral plate 5.

The vibrator comprises a mass block 14 and a magnet 15.
A mounting hole configured to mount the magnet 15 is
provided in the mass block 14. The magnet 15 may be
suspended and mounted in the mounting hole through a
washer plate 16.

A limiting block 17 is further disposed in the motor
housing and limits vibration displacement of the vibrator.

Meanwhile, the elastic support member 1 may be of an
elastic sheet or spring structure, for example, a spiral spring
or an M-shaped elastic sheet. When the elastic support
member 1 is an elastic sheet, a stopper 18 is disposed at a
point of connection between the elastic sheet and the motor
housing, as well as between the elastic sheet and the mass
block 14, such that the connection stability may be
enhanced.

In the present application, the linear vibrating motor
comprises the motor housing, the stator, the vibrator and the
elastic support member 1 through which the vibrator is
suspended in the motor housing. The elastic support member
is configured to support the vibrator and to provide the
elastic restoring force. The motor housing comprises the first
lateral housing 2 and the second lateral housing 3. The first
lateral housing 2 comprises the first lateral plate 4, as well
as the second lateral plate 5 and the third lateral plate 6 that
are disposed at two ends of the first lateral plate 4 respec-
tively. The second lateral housing 3 comprises the fourth
lateral plate 7, as well as the fifth lateral plate 8 and the sixth
lateral plate 9 that are disposed at two ends of the fourth
lateral plate 7 respectively. The first lateral housing 2 and the
second lateral housing 3 are fastened to form the closed
space that accommodates the stator, the vibrator and the
elastic support member 1. Thus, vibration feedback of the
touch operation by the user may be realized. Disposing of
the first lateral housing 2 and the second lateral housing 3
makes the motor housing simple in forming process, rela-
tively lower in processing difficulty and effectively reduced
in cost.

The above descriptions are only preferred embodiments
of the present application and are not intended to limit the
present application. Any modification, equivalent replace-
ment and improvement made within the spirit and principle
of the present application should be included in the protec-
tion scope of the present application.

What is claimed is:

1. A linear vibrating motor, comprising a motor housing,
a stator, a vibrator and an elastic support member for
suspending the vibrator in the motor housing, and the elastic
support member is configured to support the vibrator and to
provide an elastic restoring force, the motor housing com-
prises a first lateral housing and a second lateral housing, the
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first lateral housing comprises a first lateral plate, as well as
a second lateral plate and a third lateral plate that are
disposed at two ends of the first lateral plate respectively,
and the second lateral housing comprises a fourth lateral
plate, as well as a fifth lateral plate and a sixth lateral plate
that are disposed at two ends of the fourth lateral plate
respectively; and

the first lateral housing and the second lateral housing are

fastened to form a closed space that accommodates the
stator, the vibrator and the elastic support member,
wherein the stator comprises a circuit board,

wherein the circuit board is of a U-shaped structure of

which a bottom lateral plate is fixedly connected to the
fourth lateral plate,

wherein two parallel lateral plates of the U-shaped struc-

ture are in parallel with the fifth lateral plate and the
sixth lateral plate, and

wherein the two parallel lateral plates of the U-shaped

structure are perpendicular to the bottom lateral plate
and the fourth lateral plate.

2. The linear vibrating motor according to claim 1,
wherein the first lateral plate and the fourth lateral plate are
parallel to each other and are in parallel with a vibrating
direction of the vibrator.

3. The linear vibrating motor according to claim 2,
wherein the second lateral plate and the third lateral plate are
parallel to each other; and
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the fifth lateral plate and the sixth lateral plate are parallel

to each other.

4. The linear vibrating motor according to claim 3,
wherein the first lateral plate is docked with and perpen-
dicular to the fifth lateral plate and the sixth lateral plate;

the second lateral plate is docked with and perpendicular

to the fourth lateral plate, the fifth lateral plate and the
sixth lateral plate; and

the third lateral plate is docked with and perpendicular to

the fourth lateral plate, the fifth lateral plate and the
sixth lateral plate.

5. The linear vibrating motor according to claim 1,
wherein the stator further comprises a coil connected to the
circuit board, and wherein the circuit board is secured to the
motor housing.

6. The linear vibrating motor according to claim 1,
wherein two elastic support members are located at two ends
of the vibrator along the vibration direction of the vibrator
respectively.

7. The linear vibrating motor according to claim 1,
wherein the vibrator comprises a mass block and a magnet,
and a mounting hole configured to mount the magnet is
provided in the mass block.

8. The linear vibrating motor according to claim 1,
wherein a limiting block is further disposed in the motor
housing.



